Introduction: Control of intestinal helminthiasis among pupils improves their nutritional status. This study identified the risk factors and socio-demographic determinants of intestinal helminthiasis among children in primary schools that implemented Home Grown School Feeding Program (HGSFP) in Anambra State, Nigeria.
Introduction
Intestinal helminthes are among the most common chronic infections distributed throughout the world, disproportionately affecting poor populations living in tropical and sub-tropical parts of the world, of which more than 3.5 billion people are estimated to be infected with intestinal helminthes, 1 causing an estimated 4.98 million years lived with disability. 2 As a result, about 300 million people suffer from severe morbidity attributed to intestinal helminthes infections, resulting in 10,000-135,000 deaths annually. 3 Epidemiologic studies have shown that intestinal helminthes infections are aggregated with the majority of people harboring few of the parasites while few people suffer from heavy intensity infection. 1 It is also known that morbidities associated with intestinal helminthes infection such as mal-absorption, diarrhea, vitamin deficiencies, iron-deficiency anemia, poor growth in children and poor educational performance are directly related to the intensity of infection; hence people heavily infected with intestinal helminthes experience the pathological sequels of infection with children and women of child-bearing age at risk of intestinal helminthes morbidities. 4 While these infections are seen in developing countries of Africa, they are especially a threat to those living in developed countries because of traveling, trade and migration. 5 Developing countries account for 50 percent of children infected annually with intestinal nematode and orally acquired helminthes. 6 Children chronically infected with intestinal parasites lose on average 3.75 IQ points for each intestinal parasite with which they are infected. 7 The consequences of intestinal helminthes infections include malnutrition, iron deficiency anemia, impairment of physical and mental development, which ultimately retards educational advancement of the children and economic development of the nation. 8 Nigeria is also one of the countries among the over 130 countries reported to be endemic with intestinal helminth infection. 9 In Nigeria, the prevalence of the infections ranges from 14.4 to 71.1 percent depending on the location and the methodology employed. 10 Many authors have recognized intestinal parasites as an important health problem especially among Nigerian children. [11] [12] [13] [14] These studies have shown that intestinal helminths have become a major menace to the health of both adult and children as the public health significance of intestinal helminth infections have been reported to rank highest in morbidity rate among school aged children who often present much heavy worm infections because of their vulnerability to nutritional deficiency and socio-cultural habits.
The distribution of intestinal helminthes is influenced by various factors like poor environmental sanitation, lack of personal hygiene, and use of contaminated water 15 and other factors including age, socio-economic status, and occupation. 16 Poverty and low socio-economic status had been incriminated among factors in the continuous prevalence of helminthes diseases. 17 Sam-Wobo et al. reported that the type of occupation and earning power of parents are considerable factors in epidemiological control. 18 Their results showed that the majority (94.6%) of the population who lived in compact and denselypopulated single rooms are grossly lacking of basic sanitary facilities. Also access to toilet facilities at schools of the semi-urban and rural communities studied are usually at low levels. In schools where latrines were observed, the number was too few compared with the school population and in some cases, the latrines were restricted to staff use only. It was once reported by Ali that Nigeria have one of the lowest quality sanitary system and latrine coverage in the world, hence, intestinal parasites are widespread and cause significant morbidity in children in the country. 19 Currently, the primary control strategy for intestinal helminthes mainly depends on mass drug administration (MDA) provided for populations at risk of the diseases irrespective of their infection status, accompanied by health education and provision of clean water and sanitary facilities to sustain the effect of MDA.
1 School-based deworming is the most commonly practiced strategy in developing countries. Although deworming does not prevent re-infection, repeated deworming has a considerable impact on maintaining the intensity of intestinal helminthes infection to a minimal level, reducing the associated morbidities among infected individuals. 20 Home Grown School Feeding Program (HGSFP) is an intervention introduced in many developed and developing countries to address the issue of malnutrition, poverty, stimulate school enrolment, and enhance pupils' performance, especially in developing countries where almost 60 million children go to school hungry every day and about 40 percent of them from Africa. 21 School-feeding by some developing countries was an important component of school-based health programs designed to address nutrition and health needs of school-age children. Although this feeding program also encouraged school enrolment and attendance, it soon became expensive and difficult to implement. However, the objectives of School-feeding had become very important in some countries including Nigeria where the integration of deworming into the program is now a popular way to address helminth infections among school-age children as well as increase the nutritive value of home-grown meals given to pupils. 22 In 2006, Nigeria recognized the pivotal role of school health and nutrition in terms of achieving health and education for all. Based on Federal Government's requirements, 17 States have already designed "Models" for HGSFP through their various State-Level Multi-Sector Capacity Building Workshops. Osun State Government was the first to implement HGSFP and had provided a meal per day for 129, 318 children from Kindergarten to Primary Two in their 1,352 public schools. To our knowledge, no empirical studies have examined the impact of the program on any State Government's HGSFP. Having met the stipulated Federal Government's guideline for fund assessment, Anambra State kicked off the HGSFP in December 2016 to cater for an estimated 76, 690 pupils from Primary One to Three in all state public schools in her 21 Local Government Areas (LGAs). The model provides that each pupil receives one daily meal for five consecutive days (Monday to Friday) in every week and is dewormed quarterly. The goal was to control intestinal infections among pupils and maintain their nutritional status by increasing the nutritive value of the home-grown meals given to them. Following the implementation of HGSFP in Anambra State, this study identified the risk factors and sociodemographic determinants of intestinal helminthiasis among children in schools that implemented HGSFP in Ekwulobia, Anambra State, Nigeria.
Methods

Study Area and Population
The study area is Ekwulobia, located in Aguata Local Government Area of Anambra, Nigeria, with coordinates 6° 2' 0" North, 7° 5' 0" East with tropical rainforest vegetation Figure 1 The major occupations are farming and trading in addition to civil servants, teachers and traders.
The study population consist of 848 consented primary 1-4 school pupils enrolled in public schools namely: Community Primary School, Ekwulobia (270 pupils), Central Primary School, Ekwulobia (317 pupils), and Nwannebo Primary School, Ekwulobia (261 pupils). The population used was stratified primary 1-3 which are currently under HGSFP and primary 4 as control. Ethical clearance was obtained from the Ethical Committee of Anambra State University Teaching Hospital, Uli, Anambra State, Nigeria. Permission for the study was obtained from the Secretary for Education in charge of primary schools in Aguata LGA. Authorizations from School's Headmistresses and parents' consent were sought before start of study. Only the pupils that their parents/guardians consented by signing the consent form were recruited into the study. There were preliminary visits to meet with school headmistresses and provide them with detailed explanations and print material about the study. Schools selected were based on a) Size (larger schools were selected) and b) No deworming treatment in the last 3 months.
Data Collection and Sociodemographic Characteristics
Basic demographics such as name, age, gender were obtained. Body weight and height measurements were taken for each child to assess growth and nutritional status. 
Stool sample collection
Properly labeled plastic containers with tight lids containing the name and sex of each pupil were provided to each pupil, with the instruction to provide a small quantity of fresh stool during school hours with the permission of the headmistresses and the help of the teachers stool samples were collected. The stool samples were first observed with the naked eye for consistency and any color difference/distortions or presence of worms. The specimens collected were prepared immediately for microscopic examination using the modified quantitative Kato--Katz method 24 within the school premises. The slides were properly labeled for microscopic examination. The number of eggs of every helminthes species counted in the KatoKatz smear was then multiplied by a factor of 50 for obtaining the number of egg per gram (epg) and estimating the intensity of infection. [25] [26] [27] Consistency of the stool and age of each pupil was also used to calculate the final egg per gram for the indirect worm count as correction factors according to Nawalinski et al. 28 The data collected was analyzed using SPSS software (version 23), the results were presented in tables and charts using simple percentage ratio. The relationship between the prevalence and risk factors obtained from the observations and parameters such as age, sex, and socio-cultural background of the respondents were compared using cross tabulations. Chi test and t-test were used to test for level of significance.
Results
From the 848 pupils examined, 452 (53.3%) were males and 396 (46.7%) were females. Fecal samples of pupils examined from the three schools revealed that 6 (0.7%) fecal samples were positive for helminth eggs (1 male and 5 female). Prevalence as presented in table 1 among males and females were not significant (p>0.05). The eggs of soil-transmitted Ascaris lumbricoides were observed in the fecal samples (0.7%). No co-infection was observed in the stool samples examined.
Prevalence of Ascaris lumbricoides varied among different age groups (Table 2) . Children within the 7-9 years age group had the highest prevalence (1.0%) while those in age groups 4-6 years had the least prevalence (0%). The difference in prevalence for A. lumbricoides between age groups was not statistically significant (p>0.05). Prevalence of Ascaris lumbricoides varied among the three schools (Table 3 ) and was significant (p<0.05).Their prevalence were Nwannebo Primary School (0%), Central Primary School (0.32%) and Community Primary School (1.85%) respectively. The overall Prevalence of intestinal helminthes among the classes varied among the four classes sampled ( Table 4 ). The prevalence of intestinal helminthes was higher in primary 2 pupils (0.97%) followed by the pupils in primary 1. The least was among the pupils in Primary 4. Table 5 shows the mean intensity of infection for Ascaris lumbricoides.The difference between the intensity of infection for male (50±0.01) and female pupils (1774.8±805.3) was statistically significant (p<0.05). However, the intensity of Ascaris lumbricoides in relation to both sexes falls under Light-intensity infections. The mean intensity of Ascaris lumbricoides for the age group 7-9 years was highest (757.8±561.4) and the lowest was age group 10 years and above (105±0.01). There was no significant difference between intensity of Ascaris lumbricoides among the age groups (p>0.05) ( Table 6 ). Table 7 presents prevalence of helminthes infection by toilet type. The prevalence of all helminthes was zero for pupils who use pit toilet, whereas the prevalence was 1.37% for pupils who use water cistern was 1.37%. The difference in prevalence in the two groups was statistically significant (p<0.05). The children who have the habit of not washing their hands after defecation (0.81%) had a higher prevalence and this was significant (p<0.05) than the prevalence of helminthes infection observed in children who wash their hands after defecation (0.44%). Children who do not have the knowledge about the cause of helminthes infection (0.71%) had a higher prevalence which was significant (p<0.05) than those pupils who have knowledge to cause of helminthes infection. However, assessing prevalence of infection by parents' occupation, children of traders (0.89%) had higher prevalence than children of farmers (0.66%) though association between parents' occupation and prevalence on helminthes was not significant. The prevalence of infection among the children who have the habit of biting their finger nails(0.79%) were higher than the prevalence of helminthes infection observed in children who do not bite their nails (0.46%).
Risk Factors assessment
Discussion
The finding of the present study indicates that prevalence of helminthes was low among the pupils in our study. No co-infection was observed in the fecal samples examined bringing the overall prevalence of intestinal helminthes infection among pupils examined in Ekwulobia to 0.7% with Ascaris lumbricoides being the only helminthes parasite observed in the fecal samples examined for the present study. The predominance of Ascaris as one of the most common helminth parasite observed for this study is consistent with the findings of Aribodor et al., 12 and Abah and Arene 29 who also reported Ascaris as the most prevalent helminths parasite in their various studies.
The low prevalence compared to reports for other towns such as Nimo town, Njikoka
LGA of which showed a 5.8 % prevalence of Ascaris lumbricoides 30 and Uga, Aguata LGA, with a prevalence of 56.2 %. 13 Given that our study was carried out six months after the deworming and commencement of HGSFP in the state. It may be plausible to assert that the deworming exercise was effective in reducing the prevalence of intestinal helminthiasis among the pupils studied. Although there was no significant difference (p>0.05) between the prevalence of infection with respect to the age groups, the prevalence of infection was higher in the age group 7-9 years (1.0%) followed by the ages 10 and above (0.4%). The prevalence rate in the present study increased with increasing age group possibly because of nonchalant attitude and habit towards personal hygiene among older pupils. This age group, are often treated like adults by teachers and parents and so little attention is paid to them with respect to their personal hygiene. It is possible that pupils in the 4-6 years old age group had 0% prevalence because of the close supervision of teachers and caregivers.
Prevalence of Ascaris lumbricoides varied among the three schools and was statistically significant (p<0.05).Their prevalence were Nwannebo Primary School (0%), Central Primary School (0.32%) and Community Primary School (1.85%) respectively. For this study, Community Primary School and Central 
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The association between finger-nail biting and prevalence of helminth infections showed that the prevalence of infection among the children who have the habit of biting their finger nails was not significant (p>0.05).This finding contradicts the findings from observation of Salawu and Ughele, 32 who reported biting/sucking of finger nails as one of the major predisposing factors to Ascaris lumbricoides infections among children. The association between toilet type used by the pupils and hand washing habits after defecation and prevalence of helminthes infection showed that majority of the pupils in the study do not wash their hands after defecation. The prevalence of infection was higher among the children who have the habit of not washing their hands after defecation (0.81%) than the prevalence of helminthes infection observed in children who wash their hands after defecation (0.44%). In addition, no helminth infection was observed for the examined students who use pit toilet, whereas the prevalence of 1.37% was observed for the examined pupils who use water cistern. This finding was statistically significant (p<0.05) but also contradicts the report of Shehu et al, 33 who observed a higher prevalence among pupils that used pit latrines (67.8%) than pupils that used water closet (1.5%). The higher prevalence recorded for pupils who use water cistern is not surprising since majority of the pupils who tested positive to helminth infections have the habit of not washing their hands after defecation. This could also be attributed to the improper handling, poor sanitation of the toilet as the water cistern is well known to protect against intestinal helminthes, if it is not provided alongside with adequate water supply to ensure personal cleanliness and cleanliness of the latrine, the chances of fecal contamination become higher as has been reported by Ali et al. 19 The association between the pupils knowledge of the cause of helminthes infection and helminthes infection was statistically significant (p<0.05). Pupils who do not have the knowledge of the cause of helminthes infection had a higher prevalence (0.71%) than those who have knowledge to cause of helminthes infection. This finding is consistent with the observation of Aniwada et al. 34 Knowledge gap is therefore a pre-disposing risk factor to intestinal helminthiasis. Education of the teachers, parents and pupils is paramount to the effective reduction of rate of transmission and re-infection. The finding of the study showed that the mass drug administration (MDA) carried out six months prior to the commencement of HGSFP in public schools may have been effective in Ekwulobia town.
The low prevalence of infection recorded can lead to re-infection and therefore, is of public health importance. There is need for constant monitoring and surveillance of all public schools to ensure that proper water, sanitation and health practices are implemented and HGSFP sustained among the pupils in the lower classes so that elimination of helminthes among this age group could be achievable.
Limitations:
Initially pupils and parents were hesitant to participant, but with more advocacy, the level of participation in the study increased. It is thus possible that study participants and self-reports may not be fully representative of the population.
Conclusions and Implications for Translation
The low prevalence of infection recorded is attributable to efforts of HGSFP. There is need for constant monitoring and surveillance of all Public Schools and sustenance of Water, Sanitation and Hygiene practices and HGSFP so that elimination of helminths could be achievable. It is also imperative that Water, Sanitation, Hygiene practices and HGSFP are sustained over time to inculcate the knowledge that elimination of helminths could be achievable.
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